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Abstract 



PROBLEM TO BE SOLVED: To provide electrophotographic toner having excellent low temperature 
fixing properties, offset resistance, good release properties even for oil-less fixing and a wide fixing 
temperature range and to provide an electrophotograhpic toner excellent in smoothness of a fixed 
image which forms a stable image with high gloss. 

SOLUTION: The electrophotographic toner contains at least a binder resin, coloring agent and wax and 
contains internally added fine particles. The toner has a specified absolute value G* of complex elastic 
modulus and specified complex elastic modulus &Delta G* (10%) and &Delta G* (100%). 
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L^L&rt ? *>, att^-^fiStiS 0 0 nmH 
T\ #2 t < li 1 0 0 nmUTT^K^« L^ 0 

[0 0 4 7] Sfet, «8M«IW^ 4*S5ittU* 
§fci5«p*-5-;U jMiO. 03-0. 5,ffSL<li 
0. 0 5-0. 3ti-5WJ:K #*«/h$-t t , 
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[0 0 4 8] *«M^ffl^fetL&«ttiP«i«FUHSii4 

( («o *uy-g— f-fe>*-«) «£E 
t^nrv^t^^ *t?t>, b^^oy oho 

070ny*x^v'J-X, JSR (tt) WSTADE 
[ 0 0 4 9] *^i:flv^|)|fiTI: LTx 

is, ^ks, ^^fv)±, a 

®Hb7>?-*>, Kffc^^v*^ H-fb^/i/a-^ 
a, ^-fbwst, aft* >f*4ir 

*o £*ifel±, <Zr*nc7)^ffi. *Utf, 5flffl£, 

[0050] «s«e^-«±, m«mmzjL*x& 

f^y^njl/v7>, >f;i/MJ^n^y7>> T'J;v 

>f^MJ^F^TVV7>, >fj^'JX^yy 

7 f vrf ;u h y > Ry->77 >\ h 'J>f-;v> 

Ky'>7>, H KD^rvyn tf;l/ h y > ^yy 7 

7x-;i^ h y > n-r+fr v y > h *o 

3r V v 7 > , n-^y;M Kyy7>> n— sj-^f-fl' 
h y > F^ryy7>> n-^^r'vrt/ h y > ^yy 
7>,n-tMfv;^'J>Kyy7>, fcf-^ h 
■J>Kvv7>, MJiKyy7>, 7 -> 

* ? 'J^t^->yo t:;i/ h y > ^yy 7 >, \£~)\< h 
■J7-tf^yv7>?*fflv^:i:«^o 
[ 0 0 5 1 ] ifc* *>yn->*>OV£LT> HAtf^ 
>^;v^y vn*-*>, Fnyx^^'j vo 

>f;i/7xx;wf'JyD^>§^^:i: 

^■c#*o mm& : ?-\i'-mm<o*im^xt> «tv>u 50 
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[0 0 5 2] ZhlZ, *%W<D®k%L+l± > 

Orad/s, 1 0%t:i£(t*tt*ttKO«X3M£ 
*<Oifft*t1iG # *n X 1 0 4 P a fcfc&aKToli, 

[0 0 5 3] m^z>mm®mtw\z 

*<nm l ^^«»Jii t ft 2 <D»flB ^ <b * * » 

»«o**»iBoa#»^ «b & * etito g * ^ h ti 

ho 

[0 0 5 4] *»MUfflv^tL*»*»||li, «*^<b 
tcaa^-x^y 7 d i), if 7\ 

tetfc j: * #U *«ae^F »c J: o Tjqi« 8 it r v ^ * ft* n 

it ^«»ajK^ttv^ttiF«a t 

ttasfeJtiftnirai:**. »!Sirn^>WA»T* 

[0 0 5 5] ig«»HO#7;*te«fiJSl±, 3 0-80 

14^G*7i ? 1 X 1 0 4 P a £&&*&gToi±, 70-12 
0r^igHU*>*^^fiFS Lv> 0 S^tcMLT, as** 

as^i-y-stikfi^aflc^^arRj^Aio # 

7^te»affiTgJi. WJ^^^SIftfitt (7^t 
>f jl>M±WI : DSC 3 1 1 0, SMv^rA o o 
1) (»T TDSCJ ^B&fS1-^>) ^fflv^T, #S^Jt 

- h WiRSjSoiiBflOBoaK*: T g 1 1 4 : i 4 f f 

[0 0 5 6] ISa^li&tLT, #'JifU>, #'jya 

tfu>^cojn7 t w>^slf ; #y fl -^y> 
f-;v^f-w>^o^f-p>^»fls ; ^y ? t $ 

#y r ^ y nr. h y *>7? y 

«fli; #'i7 5 KWflg; #y*-#*-f hWfli; 
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[0 0 5 7] mjfio^^u>*»it, (>*) 7*y;u 
x, ^t^Sfifszi^'C^o ip*,, 

07;^iH^fl/>, 2-^DD^fU>, 3-* 
unxj-U>, 4 -* n n^^-u>^coyNO^>a^^ 
^l">> 4-7;i/tD^f l/> % 2, 5-v7^to^ 

ho 

[0 0 5 8] 7^^**W#kLr, (> 

9) TtVfrm, (>*) r * y;i^n->?-;K (> 

*) 7^'J;VKn-xf;l/, (>*) T^V^Kn- yntf 20 

;w (>*) 7^'j*-yf;K (>*) 7*y;vR 

r * u ^Rn-^f-JK (>*) r^u^Kn- 

;k (-**) 7* y ^Kn-fv^, (>*) 7*y;i/K 

n- Kf v;w 7*y;v»n-7*y;K (>*) 

7* v ;*-f h 7fy;K (>*) 7*y;VRn-^3r 

7*y>i"BK yya^;K (>*) 7*y;v»>rv 
7^;k yii/Ki-rf-iu, (>*) r*y 

;vR>Tv^>^;K 7^'J^»7^K (> 30 

7* y ;i-R**^>if-;K (>*) 7^'J^v 
^*v;k (>*) 7* y;vK-f v^7f-;K (^^) 
7^'J/HK'fvt^f^ (>*) y ;i/»2-.x*-;i/ 

^^rviK (>*) 7^'J;vS7x-JK (>*) 7* 
^Si;7xi;K (>*) 7^V^v7x-;i/xf 
;k (>*) 7^'J^Kt-yf;v7x-;v, (.**) r 
^'J^-7x-;W (>*) 7^'J*>^oa^ 
v>K (>*) 7* y ;^t-*/f;W>^nA^y;K 

(>*) 7* y ^Sv> -f-frT $ -/xf (p<*) r 
^J^8yW7^yxf^ (>*) T^yH/HM 40 
^•>xf;K 7^'J;vK2-t:KD^vxf 
>K 7^'Jn-h>J;K U*)7*y;V75 

*>*r ^ j: 19 «iS t * - t tfX$ * o 

[0 0 5 9] itz, ^'Jx^f^IUt, 

yx 4 lv^o l^^'Jx^f^io 
^ B B a 1±^yx^-r;v«|fcOJ:9^s «AtcJ:*% 
tfea K J: •> Wffi £ A L X L t 1 d t v\5 -c# 

ti, DSCf-v-M:^^T, T g UJt(£Lfc«ftjftO so 
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K , i£ B B B I* * K*«d L fcKMt \£ - * «r ^ $ * ^# 'J x 
[0 0 6 0] ^'Jx^f^iJlUfflv^ffi^^yT-t 
«Affl) UIE« $ iit J: - 
2faX(i3ffljja±07*3-;i'* f **o -ft^ 

[0 0 6 1 ] 21^*;i/sK>8tLTWilf, 
®L ^n^^R* 7vkf>K> *-*y>», 7-tf7>f> 
-fc^yVR, 7^;v^, >fV7^ii/S, rl/7^JV 
t7^>.2,6-y*iWf>^ ^7^l^>-2,7-v 

^oiiK7^^;i/X7t;K vu-f>gjx 77;^, >f 

r«itf, i,2,4-^>4f> h y *;i/-ie>R, i,2,5-^> 
-tf> h y 1,2,4-^-7^ u> h y *;v#>R 

^> ^D f ^^^cote7K^^ci^^^1g:S7;v^;i'^^'r 

[0 0 6 2] 2m<DT )Vzi-)Vt LXmz.tf, \£^y^ 

Soft* 1,4- n^^-9-> v*^--;v, 1,4-v^n^^-^- 
>y^;-JW xfl/y/'jD-ji/, yxf 1/>^'J 

i,3.^>yt-;K 1,4-7* vy*-*, 1,5-^ 

^y 3-;i/^^$r^tf*Cli:^T-§^o 3ifl±^)7^ 

h y > fD-ji/ynAy, ^>^oiy^y h— 

^tLt>(iia#ar-fflv^Tt 

v* -<>v;V7;v=J 
1 ao7^3-;Httffltl) - t^r^^ 0 
[0 0 6 3] ^yx^^^WJBii, WE*/^-*^ 

;H»li/N>K7^* (BfiJXSSSfPBttiB) 9i:E«sn 

itxm^hz.ttfxbZo 

[ 0 0 6 4 ] *%wiz&\,*x, x + uy^ 7* y ;v 

^ .fjx^f^P^f, »f»lll«R8!li:f 
kKo77> (WTrTHFjta&i-) 
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OHPjta»tt3Wi4teii4^?>-C*&o THF 
»ffi«:THF^iS)»Ls > > 7*7 > 7 4 -3£-C j&a 

(JttT TMwJ fcBfr*-) fcHfl*«fl« (WT TMnJ 10 
«t) ^f^> Mw35 ? 3 0, 0 0 0 - 1 0 0, 0 
00, Mn^2, 000-30, 0 0 0 V$>2> Z t HflKf 
JL<, Mw^3 5, 000-80, 0 0 0, Mn5& ? 
2, 5 0 0- 2 0, 0 0 0trS>*d£ri*<fc Lv> 0 
^ij j.j^-r;u»||^J»^tcli, Mwj) ? 5, 0 0 0-3 
0, 0 0 0, Mn^2, 0 0 0 -8, 0 0 0t**:t 
»H<, Mw^6, 000-20, 0 0 0, Mn^ 
2, 5 0 0- 6, 0 0 ttf£ L^ 0 M 

wJti f MnWS(t¥*i: &®5e* z^ffi rt*±#-T & « Gl U 

[0 0 6 6] ZtLt><Dfr?*VLXffr**frl6l±+ 

-U-y 3 >^7^77^ (£17 TGPCJ £B& 
IB+*) IzXiOWm-rZo GPCMfcl*. ffilitf, GP 
CgliLTTOYO SODAttSil : HLC-8 0 2 
A£fflv>, *-:/>iaK4 0t\ *7A5f L gS^lm 
U -9" > y^ttX* 0 . 1ml (D&ftX-ft o Z. t tfV 

-v^^frtDr&mno. 5%t% : g pc 

f£Ji, fllitf, TOYO SODA*±g> : 

[0 0 6 7] 1±. *fe*J***LT* 

[ 0 0 6 8] *fe&Jt LTtflxtf, *-r/^r;^ 
7^Dy7->, *y y Win-, ^n-A>fx.n 

^D*»^ CI. > hU7 K48: K CI. 

K57: I, CI. > h K81: 1, CI. tT^ 

>>M/7 K122, CI. > h-T J^n -97, CI. fc # 

7* y h vf xd-12, CI. tf^> > h 'fxD-n, CI. 
t:i/> > h >OU-15:l, CI. fcf^> > h 7)l>- 15: 3* f 
*fi«:k*«-c^e 50 
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[0 0 6 9] »fe#JO«^Hffl ^-tc^ta^frfi 
(i, ^WBtJSe^tSr^fe-frfct^l OOttffilc 
>tLTl-3 01i»T*4WffjL^o 5c»»Kj3 
It * IHfcSE® O^rftt 4 ;b & v^fEH K *5 v> T "C S * 
*f«*#v*#**»4Lv* 0 *fe#]o**4*^<-r*i:, 

T-£, t7t7 h^ESlhU*a^**C^flJ-C**o 4: 

[0 0 7 0] *SWOht-li, 7 ? ***-&*rLTfc 
i^iJifJxfU>^7 7>f >77^, v'J =J 

5 Ot^tO^i L<,<fciJ#SL<li70-110 

[0 0 7 1 ] L^L4*fe, 7^^^#im? 
* 7 - Sc*I«ai^fi«07 y ^ ^^O H P o 

U- K£<aJI«K: J: $ 7 - hk^ItLts 

T, 3 - 1 SMMtUX&ZWX^o 
[ 0 0 7 2] ZblZ^ hi- -It. Sfc¥1£, til®} 

^aistt^, wmeu^j, «ffl*j&ir, **ia«:&tto 

[ 0 0 7 3 ] -«U8lt»ltS:rnI±$^:4B»-e, 
lbffii&. ^W-, S*. *4ffVE. *r4v*? 

a , HKikr>^^e>, mk-*r**sf*. Welti?** 
mmfflL&^o i ^fctt^sii. i - 1 o o o n m ^»s l 

<, -tO*tD*li, 1 0 OgfiSBKttLTO. 0 

i - 2 ofi*attis-i-*o**»s 

[ 0 0 7 4 ] ^TOJS^t LT^O^If, ^'J^^U>, 
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[0 0 7 5] ««*U«UBt LTWilX, 

[0 0 7 6] h ffiaftS 

n, #fe3wxa f *ofl6<ojstD*jt, -ammm 
uh±-«:«j»tr*att<»u, ^DnSiJ5rtbt?fil3«-tfett 20 

[0077] ^ftwmm^w-mmmfem*. -fi£#*o 

[0 0 7 8] Stltl^tUTIi, «#«5SEffi»=»li*' 

»»t LT«ilX, 7 t'-^* 
4MB. 5/'j3->*»Ji«^*«t»f&c:t*»-cS*. 4 

S*?L^^SD»J4:f Sr^LT^Ti J:v>„ 00*. If, SB 

^ 7x5-f h, vny^f F^ft 40 

s, ^x«-*t(bw&«*-&tffb-g-%, »tt*m, m 
[0079] *»woB««js*aii, m^-¥»fflisft 
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[0 0 8 0] *«9!QBfUBJJH!r&UJlV'ft£«ilBC 

ti, fiftcjftutjajsije^ifeiB^ttffl-cs, mix. 

JtK 3* a 5*1$® L, £-RUl6 1 T3t««#*B5Ji <r 
£C& C T 36*«#*B« JWB L fcinflE n - 7 i * & 

[0 0 8 1 ] =fA3i14SI±, y'Jav^W-;!^ 
0. 1 mm- 3 mm-e*4035 J if i L< , -€-03-i,5lJt 

-rat, «iE¥flt±»h'7— w««?iaiauat6Lrse# 

«*LTLii.ST?»SL<i:v», Sited Of* 

t , JEJBjJ* h HflWGPOKii 

AJ^ttijft. aiffOIKU^Sftft 

[0 0 8 2] ^3&SP*taBSt LT, ->'j3>=fA, 7 

7 y^Wnf i LT, /<-7DD7^3*->xfjt-x-f 
^S^-fr (PFA) WJf b77)l'*Difl/ 
>, 7 yfblf- 'J f>*t**t**I[7 y$181IB£ffl 
^:t* ! t!4o 5&t«W<Og*J- (37) li, »att 

[0083] 3E«w*t5*ttea^ffiaii, ettK&t 

fflt®. S i Citi*0-fc7 5 7^Aeffmu«> 

- > ^- ^ ;v^<7)^ti L4<Tt<tv> 0 
[0 0 8 4] 

[0085] mmwmnwm) ia«it, 3 > 

^^^9 9. 7lfl® (0. 60mo 1) . -f77?* 
K6 6. 5®a66 (0. 39mo I) , W7s/-* 
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Axf U/t^^ K2^MJM>1 4 6. 
(0. 4 5mo 1 ) > 2,2- v^;U- 1, 3- 7n^> v** 

9. 8 3MKM0. 1 5mo 1 K J^l^y* 
•j3-;i/2 7. 9M« (0. 4 5 m o 1 K X tfttjBIE 
tUyVf^Xt^tO^. 21191 (0. 0 0 
9mo 1) *i£AL*:o K^W^eilf^^tt 

jbs*, s ib(:as^2 4 0tu:±ifTft3P#raiW$ 

&fi«w= 8, 000, Mn = 3, 500, if 

^g^jSTg^s 2 , c<7)^fe^w^^ H B 0 ^4^ , ;^ 

[ 0 0 8 6 J (mi^-cop^) 

fcLT2-^n/V-n/4 f 0 0 0mlti:Mv'J*iB 
*7ioy>l 3 0 (B*rxny;WiS N 
Sl6nm) 3 0 QMAMititiZ-T *7 *) -Vtt Ltzffi 

nR-OH + L i A I KU - LiAl 

[0 0 8 9] (afitf-B - 2 ) tt«3-B - 1 <D-frj£K j3 
v^T, > f-;V h >J > F^rvv7 >£3,3,3- h 'J 7;U*n 
/Dt!;H'J>h^vy7> (CbrestttSI) 8 2. 91 
Sffi (0. 3 8mol) fcft*.fctt*k H*i:Lr»* 
fl^S3ftfcattiPB-2*»fco «tt : f-B-2 0W* 
ft^ii> 5 2 %t?*o^o 

[0 0 9 0] (ftttfB-3) *tfrJ-B- 

')>^VV7> (CferestttSl) 6 8. 1 SiSB (0. 

3 8mo 1) Kftifciajrk LT»*ft»3IS<t ao 

^ti^-B-3^»/co afi^B-aowwwii, 5 

4 %-e*o/co 

[0 0 9 1 ] (89$^B-4) B*Txny^tt«W* 
ffcJ&Sv 1 ; J&RX300 (¥ft-^S7nm) tafi^B 
-4 £ Lfco ttfi^-B- 4 (DMMtmii. 8 8%t*o 
fc. 

ae^-B-i 

'>7>W 

(y7->^-4 9 3 3M, *BKMkI* (#0 
[0 0 9 5] h-7--OttS^li3-;u^-7J^>^- 

h — i o oMfficttLTtt^tts/yaaatf- (rx 

50:B*7xa^ttB) 2It»iA>yi;vU 
[0 0 9 6] :wht-X-li:HLT, Tfe^^ffiT' 



ft^ttffit. >^MJ>^yv7> (aresttt 
S) 5 1 . 7Sffl:S& (0. 3 8mo 1 ) t*#AU i 



m 1 STU ft6B#W«#RfcS*fc 0 «»EIS1*, ft 
y'J*ftfi?B-l *»fc 0 

[0 0 8 7] S^K, ae^F-B- 1 t 1 0 OttlUB 
[0 0 8 8] 

(OR) nH4-n + nH 2 (5*5) o 

[0 0 9 2] (tttt^O«|gttS«L9) a«tf-«> 
*05Jtfctt«rA»^-t*^*5>, ttfi^B- 1 -B-4 S: 

Kn-7^>2 0LH, jK'Jx^fiUBIISAtlkgSJI 
Lh ati^B- 1 *r 2 k gSA, 

77>«H, ^U^X-r;v«liA-C«SL/caS 
^B-10«W»*«fco raWc«tt^-B-2-B-4 

[ 0 0 9 3] (ftttffl 1 ) TEtt.flcSra^, &HtEI£l 
U 5fr«*:*ToT, 6. 

•■AOilia«?i:*ILfciioit*b*t8 4 
[ 0 0 9 4] 

8 4iiai 
1 6 m&ffi 
4. 5 ass 



6aas 

jgp^TRDA 2 J(RHCByXfA ver6. 4. 4) V> 
fc« *r«»»»0«*Wtt*G***l X 1 0 4 P a tft 
*iB£To*9J5e1"£rt:*!>l^ tS8mm^7W^ 

188 mm, f$S2mmi:ffiiL^f«}IS*^ 

o/Co BttSlilOrad/siU 30t:-l 50t 
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[0 0 9 7] h*-tfrf©tt5M£8l56U\ iSLSToKfc 
v*T, TfftO. 1 r a d, ittS8mmW3->&7'W- 

?SKTo+4 OViZH^t. TSftO. Ira 
d, Eg2 5 mm<On- >&7"l — 1- fcffl^o f*>"b 

>7*;v£IS:fiL£o i&STo5.U r To+4 OCov^-fit 
JSfcffc* 10rad/sl^U ffiO^P^M^S- 

i-i o o%$x-mtmt, 5**«»tttajeLfc. 

[0 0 9 8] Sfclc, h-f-X- 1 * 8£fi6B 

tt'J7 1 0 0fiSgBfc*£-g-L-CSI«8]*PS!! 

g±4fny ^^tt!g*7-«¥« TA-c o 1 o r 9 3 
5J QSMMC-fc? h L*5e*H*«rffi»L/i. 
f&(±5 OmmX 5 0mm<£>7C§ 3 0"**II«-C* [J , W 
fft h — **± 0 . 4 Smg/cm^iJillCHSL 
fc„ ffl*fc»i, S±**ny ***7 4*^7*7 4ttStOiS 

< «JB S it-C v*««aiK-CA 4 = 
[0 0 9 9] (Jg#*tt) A-color9 
3 5«5«#>e>J!l>mL*:jg*S** je*»©n-;i,fi [0 10 3] 

# 'J-x*x;HJflgA 1 0 0: 

^r>mn 4. 

(vr->r;V-4 9 3 3M, *B*HfcI* (ft) US) 
[0 10 4] (MM 2) JEltfll U*w»T\ «S^B 

- 1 oftb fj tctae^-B - 2 t«v»fcjew. % nffifli 1 1 

ra«tc h^-X-3 *H«U IF«Lfc. 

[0105] (XMtM 3 ) ntfeffl i icijv^r, Tiefflffi 

ae^-B-3 
me ; ?-B-4 
->7>«*4 

(->r->-7-;V-4 9 3 3M, *B*IMtI*<*l0tt«) 
* ;v^-/n*7 f ? * (JKM-fbSttSO 
[0 10 7] (£Jt0|4) XttM 1 K&vi-c, Ti£»J£ «U ML*:, 
*flIv»fcJBl*k HSIflll il?M3U-LTrf--X-5 4-iS [0 10 8] 

#ij i^.x;vSJBiA 

(vT->y;l'- 4 9 3 3M, *H»ftI«(*)a«) 
*W7';^ (*»tfiKtt«) 

[0109] (Hifee»5) *ifefll i uisv»r, TiaafiK Siu ML*:. 

*fflv>fcJU*k XtNl tB»t:LT h^-X-6 «rH so [0 110] 



JBLfc. £*BOJ8ttJfi£aff(i«f* 1 6 0mmfcU 

JtS- 1 1 0W'f>2 o ccs-esr-^oasigcxTjc^ 
[oioo] : es* 7 -t » h , 

»a*W«Bf (ft) f±W^D^>-^- TGM-2 6 
DJ fcfflVN *>7-Jw>*«>AWiteftK* 7 5J£ti"4^ 

T«BLfco 

[oioi] (SiT'D'^v^^a) : )•■*-- 5 

g4-40t> 5 0%RHWft>^-C 1 7^raiSSt 
fc. Sfitc 4 ifLfcfk, h^-2 g*SH§4 55?n 

ft^7D ^vrtt^AtfT** tWBrLfc. Z0i®te 
i> t 5%&T<Oi><OiO. 5 - 1 0 %coiOS-^., 10% 

[oio2] (jfcttM i ) mum i k*v»t, ae^-B 

- 1 ***-*1*tC, Te*USrFJ«K h7— X-2 *W 
8U IMBLfco 



6 mass 

ifflvtM, Xtffll tmm^ LT H— X- 4*i3 
[0 10 6] 

7 8£fiSB 
1 61§K 

4. 5SftSB 



6 JigSE 



8 8 JSSSfl 
1 2 JfLSSft 
4. 



6 fiSS^ 
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#>) iJ*-r>HI}JaiA 7 8SfiSB 

2 2 2 MSB 

•>7>m® 4. 5 mam 

(■>7->yjV-4 9 3 3M. *B«HfcI*<*l9l±«) 
[0 111] (Jttt«2) JKJfcMl KJ3V»*, «tH=-B m«U LT h 8 *II«U MBiLfc. 

- 1 oftfcfjuae^-B-atfflv^jtt^ jijiffiii t [0113] otttm) imi c&v*?, Ttmis. 

WimizLX Yi--X-7 *SSiU SF«L£<, *fflv»fcfiltt. 3kfoW 1 iBttK LT H— X - 9 *W 

[0 1 12] Ufc«M3) atttlKivT. me^-B «U ffflSLfco 

-l©ft*>*)»=«tt : 3FB-4«:fflv^£W, t io [0 114] 

# g f iHSJffi A 9 6 SfiSB 

ae^B-i 4fisa5 

v7>jgi# 4. 5 SfiSB 
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